Abstract-A taxonomic revision of Trisetum sect. Acrospelion is presented. We include descriptions and synonyms of each taxon from a study of 670 vouchers from 45 herbaria. Detailed morphometric descriptions, illustrations, distribution maps, identification key, and habitat data are given for each taxon. Twelve names are lectotypified: Aira halleri Honck
Trisetum Pers. [Poaceae (R. Br.) Barnhart: subfamily Pooideae Benth.] is a perennial genus of grasses which belongs to the blue grass tribe Poeae R. Br. (including tribe Aveneae Dumort.; cf . Tzvelev 1989; GPWG 2001; Soreng et al. 2003 Soreng et al. , 2007 Quintanar et al. 2007 ), and to subtribe Aveninae J. Presl (Soreng et al. 2015) .
Trisetum is comprised of approximately 70 species that inhabit temperate and cold regions, mainly in the Northern hemisphere, but are also found in South America, Australia, and New Zealand. Typically, they live in weedy places, meadows, mountain slopes, and alpine and tundra grasslands (Hultén 1959; Chrtek 1965; Clayton and Renvoize 1986; Randall and Hilu 1986; Watson and Dallwitz 1992; Finot et al. 2004 Finot et al. , 2005a . Detailed taxonomic revisions of American taxa, as well as taxa from New Zealand, have been made (Edgar 1998; Finot et al. 2004 Finot et al. , 2005a ; however, only partial revisions exist for Europe and Asia. All the species of T. sect. Acrospelion are endemic to this latter area.
Prior to the publication of the genus Trisetum by Persoon (1805) , the species included in the genus were considered to belong to the genus Avena L. The genus Trisetaria described by Forsskål (1775) (describing only one species, Trisetaria linearis Forssk.), was considered a synonym of Trisetum by some authors (e.g. Poiret (1808) , Baumgarten (1817) , Dumortier (1824) , Ascherson and Graebner (1899) , Boissier (1854) ). Others realized that Trisetaria had priority when the two genera are united (e.g. Maire (1942) , Paunero (1950) , Jonsell (1980) ). In this study, we continue the traditional separation of the two genera based on their perennial (Trisetum) vs. annual (Trisetaria) life-cycles (e.g. Chrtek 1965 , Rechinger 1970 , Tzvelev 1976 , Pignatti 1982 , Mosulishvili 1991 , Finot et al. 2004 , 2005a ; therefore, the proposal of to conserve Trisetum against Trisetaria is followed.
Trisetum has been traditionally divided into two sections: T. sect. Trisetum, with lax, open panicles, and culms glabrous below the inflorescences, and T. sect. Trisetaera Asch. & Graebn., with dense, spiciform panicles, and culms pilose below the inflorescences. A review of the history of the genus can be found in Finot et al. (2005b) . Chrtek (1965) divided the Europaean species of Trisetum in four subgenera: T. subg. Distichotrisetum, T. subg. Glaciotrisetum, T. subg. Graciliotrisetum, and T. subg. Trisetum. To divide the aforementioned subgenera, Chrtek considered the most important characters to be the variation in vernation (conduplicate or convolute), sclerenchyma disposition in transverse sections of leaf blades, and the endodermal cell disposition in transverse sections of roots. Other characters considered alongside the previous ones are the innovation leaves disposition, ligule length, and rachilla hair length. The distribution of the species was also taken into account. The wide-ranging group, T. subg. Trisetum, was primarily characterized by convolute vernation. Trisetum flavescens and related species, T. fuscum, T. hispidum, T. macrotrichum, T. rigidum, T. spicatum, and T. velutinum belong to this subgenus, along with T. agrostideum (Laest.) Fr., T. alpestre (Host) P. Beauv., T. baregense Laffitte & Miégev., T. burnoufii Req. ex Parl., and T. sibiricum Rupr. The other subgenera have fewer species and narrower distributions. Trisetum subg. Distichotrisetum, comprising T. distichophyllum and T. argenteum, was characterized by having conduplicate vernation, leaves with sclerenchyma clearly developed on young leaves, endodermal cells of roots C-and U-shaped, and young leaves distichously disposed. Another species, T. glaciale, endemic to the Sierra Nevada in southeastern Spain, belongs to T. subg. Glaciotrisetum, displaying the conduplicate vernation, endodermal cells of roots C-and U-shaped, and leaf blades with sclerenchyma only present on the abaxial side of the central vascular bundle as a well-developed girder, and a cap of sclerenchyma at the margin. The last group, T. subg. Graciliotrisetum is made up of one species from Corsica and Sardinia, T. gracile, characterized by vernation conduplicate to convolute, endodermal cells of roots O-shaped, and leaf blades with sclerenchyma adaxially and abaxially disposed in an arched well-developed strand. Chrtek (1965) also divided the subgenus Trisetum in five sections: T. sect. Carpatica, T. sect. Hispanica, T. sect. Rigida, T. sect. Trisetaera, and T. sect. Trisetum. Chrtek (1965) proposed an extremely heterogeneous section endemic to the Iberian Peninsula, T. sect. Hispanica (comprising the type species T. velutinum, and T. hispidum), which shares elongated, rectangular long cells with slightly sinuous lateral walls, hirsute leaves, and inconspicuous bulliform cells. The monotypic T. sect. Carpatica, established for T. fuscum of the Carpathian Mountains, has slightly longer ligules than those found in T. sect. Hispanica, and hairy palea keels. In Trisetum sect. Rigida, Chrtek (1965) included T. macrotrichum and T. rigidum, characterized by long rachilla hairs and distichous disposition of young leaves (sclerenchyma disposition and epidermal cells of abaxial side of innovation leaves as in T. sect. Trisetum). Trisetum sect. Trisetaera includes the T. spicatum complex with contracted panicles, and leaf blades with sclerenchyma adaxially and abaxially disposed in an arched, welldeveloped strand, as T. subg. Glaciotrisetum. Trisetum sect. Trisetum is separated from T. sect. Trisetaera by its lax panicles and leaves with the sclerenchyma clearly developed in young leaves. Chrtek (1965) noted that T. agrostideum, which belongs to T. sect. Trisetum, has a sclerenchyma disposition similar to T. sect. Trisetaera. Chrtek (1967) described one new species from Greece, Trisetum rechingeri Chrtek, and divided sect. Rigida into three new series: T. ser. Macrotricha, T. ser. Laconica Chrtek, and T. ser. Rigida. Trisetum ser. Macrotricha, including only T. macrotrichum, was diagnosed by its long callus hairs (reaching to ½ of the lemma) and long innovation leaves, while T. ser. Laconica had shorter rachilla and callus hairs, and shorter innovation leaves. Trisetum ser. Rigida, including T. buschianum, T. daenense, T. rigidum, T. teberdense, and T. transcaucasicum, was characterized by its long rachilla hairs (reaching to ¾ of the lemma), short callus hairs, and short or long culm innovation leaves. Chrtek (1968) in his study of some Asian taxa, described one species (T. persicum Chrtek) and one subspecies (T. rigidum subsp. demavandense Chrtek), both from Iran, in T. ser. Rigida. Tzvelev (1976) simplified Chrtek´s classification recognizing three sections (T. sect. Rigida, T. sect. Trisetaria, and T. sect. Trisetum) in his treatment of Trisetum for the Soviet Union. He characterized the different sections by the type of growth of underground and vegetative shoots, the leaf disposition, panicle density, and the rachilla and callus hair length. He did not account for the anatomical characters used by Chrtek. Tzvelev included four species and two subspecies within T. sect. Rigida, and avoided discussion of the series of T. sect. Rigida. In the section, Tzvelev included plants with long creeping underground shoots, long vegetative shoots, with distant nodes and distinctly distichous leaves, panicles sparse or fairly dense, with somewhat scabrous (to almost smooth) branches, rachillas with hairs 2-4.2 mm long, callus hairs 0.6-3.5 mm long, and anthers 1.7-3 mm long. Chrtek (1965 1.7-3 mm long. Chrtek ( , 1967 overlooked the name Acrospelion, coined by Roemer and Schultes (1827) for a group of Trisetum. This genus was later combined as a section by Pfeiffer (1871 Pfeiffer ( -1873 and typified based on Trisetum distichophyllum. Therefore, because of its earlier date, the epithet Acrospelion has priority over the epithet Rigida in the sectional rank.
This work, together with that of Chrtek, provides the most comprehensive study on this section to date. However, the complex and extremely analytical Chrtek subgeneric divisions proved unsatisfactory and impractical due to the overlap of some characters among his proposed groups. Consequently, we prefer to follow Tzvelev´s outline, and recognize a broader and better characterized T. sect. Acrospelion, without resorting to anatomical characters. Therefore, T. sect. Acrospelion includes seven species, T. argenteum, T. buschianum, T. distichophyllum, T. macrotrichum, T. rigidum, T. tamonanteae, and T. velutinum. Trisetum sect. Acrospelion is here characterized by having young shoots with distichous disposition, more or less rigid, and also loosely tufted habit, panicles from lax to slightly dense, glumes unequal to subequal, and long hairs on the rachilla segments between first and second floret and callus.
We present a taxonomic revision of Trisetum sect. Acrospelion based on the careful review of herbarium material, as a first installment of a monograph of Trisetum in Eurasia. For technical reasons, and the large number of species in the genus, the work will be presented in various articles, of which this is the first.
Materials and Methods
This revision is based on the study of 670 herbarium specimens from the following herbaria: A, ABH, ARAN, B, BC, BCN, BERG, BM, BP, C, F, FI, G, GB, GDA, GH, GOET, H, HBG, IBF, JE, K, L, LD, LE, LPA, M, MA, MO, MPU, MW, NY, O, P, PH, PR, S, SEV, TBI, UPS, US, VAL, W, WIS, and WU (acronyms according to Thiers 2017) . An index of specimens cited is provided in Appendix 1.
One hundred and twenty specimens were included for the morphometric analysis, as operational taxonomic units (OTUs), selected to represent as far as possible the geographic range and morphological variability of the taxa. Fifty-nine quantitative characters, listed in Appendix 2, were recorded using a Mitutoyo CD-15DCX digital vernier caliper on 20 specimens of each species when available. Commonly used characters in Trisetum taxonomy were selected, as well as those observed to be variable and diagnostic in herbarium specimens. Spikelet measurements were taken on the distal spikelet from the longest branch of the second node of the panicle; floret measurements were taken from the proximal branches. Leaf blade width was measured one cm above the ligule insertion. The segment between the first and second flower is also referred to as the rachilla. Each character was analyzed for its minimum, maximum, and lower and upper quartiles, using the STATISTICA package (www.statsoft.com). Quantitative and qualitative characters were used to build an identification key and descriptions. Minimum and maximum values are noted in parentheses, and the lower and upper quartile values are noted outside. A combination of morphological characters was employed to distinguish species. Transverse sections of top leaf blades were prepared by hand, stained with Fasga (Tolivia and Tolivia 1987) , and photographed with a Nikon SMZ1000 optical microscope. For leaf anatomy, the terminology defined by Ellis (1976 Ellis ( , 1979 was used.
Additional data on the habitat, distribution, and chromosome numbers was checked from literature and collection labels. Chromosome numbers were summarized from the literature, but the extant vouchers, if any, were not revised. The list of numbered collections, examined specimens, and coordinates used to produce distribution maps were generated by a Microsoft ACCESS database (Microsoft, Seattle, Washington) using ArcGis v. 9.3 (ESRI 2008) . The material studied is listed below each species. The data for establishing coordinates was completed in almost all cases, using the www.geonames.org database.
Results
Morphology-Habit-The species of Trisetum sect. Acrospelion are perennial grasses with short rhizomatous or stoloniferous rhizomes, with well-isolated shoots or loosely tufted habit (densely tufted in T. tamonanteae). They are also characterized by their young shoots with distinctly distichous leaf disposition, also noticeable in older leaves. Most of the species present intravaginal growth in the basal part, although occasionally extravaginal growth occurs in the upper nodes (with the exception of T. rigidum and sometimes T. buschianum, whose nodes are never enclosed by the sheaths).
Vegetative body-The culms are straight, with (3)4-10 nodes, and usually shorter than 60 cm. The variation in size SYSTEMATIC BOTANY [Volume 42 2 among the species of this section is smaller in those with more limited biogeographical ranges; T. rigidum is the most widespread species of the section, ranging from (18.5-)37 to 57 (-76.3 ) cm in height. Culms are glabrous in most of the species, pubescent in T. tamonanteae, and slightly puberulous around the nodes in T. rigidum, or occasionally puberulous in the upper internode below the panicle in T. macrotrichum and T. velutinum.
Leaves-The indumentum, shape, and size of ligules, leaf sheaths, and leaf blades are variable characters in the same plant, depending on their location on the plant, whether they are basal or the top culm leaf. There is also variation according to leaf length and age. Young leaf blades are usually less hairy than mature ones. Therefore, notable heterophylly occurs between young and mature leaf blades in T. sect. Acrospelion, as well as in the closely related genus Koeleria (Quintanar and Castroviejo 2013) .
Leaf Sheaths-Basal leaf sheaths are puberulous to pubescent, and rarely glabrous (velutinous in T. velutinum). Top culm leaf sheaths can be shorter or longer than their respective internodes, and are always glabrous (except in T. tamonanteae, which has pubescent to densely pubescent sheaths, sometimes puberulous in T. velutinum). Sheath margins are glabrous, except for those of T. macrotrichum, which are ciliate (rarely ciliate in T. distichophyllum).
Leaf blades-The species of Trisetum sect. Acrospelion have flat to inrolled leaf blades. Hermann (1956) classified both T. distichophyllum and T. argenteum as a different subgenus (T. subgen. Argentaria Hermann), because of the presence of young conduplicate leaf blades. Chrtek (1965) , using additional morphological and anatomical characters, divided those species with conduplicate or convoluted vernal leaf blades into four separate subgenera (subgen. Trisetum, Distichotrisetum, Glaciotrisetum, and Graciliotrisetum). The indumentum of leaf blades has traditionally been used as a distinctive character for taxon delimitation (Tzvelev 1976; Jonsell 1980; Pignatti 1982) . However, leaf blade features (mainly indumentum and width) have been considered less important than those linked to spikelet morphology for the taxonomy of species with large distribution (i.e. T. rigidum) due to the high variability of leaf blade traits, which are more important at the subspecific level (i.e. T. rigidum and T. buschianum). Most of the species are abaxially and adaxially puberulous to pubescent, with hairs also found on the margin, except for T. rigidum, which has been separated into two subspecies mainly because of the indumentum and size of leaf blades: glabrous in T. rigidum subsp. rigidum, and with long hairs along the margin and wider leaf blades in T. rigidum subsp. teberdense (Fig. 1A-B) .
All of the species of Trisetum sect. Acrospelion are C 3 (XyMS1) and mesophytic or xerophytic grasses. While the abaxial surface of the leaf blades often has a regular outline, the adaxial surface has ribs of varying depth, and the midrib is not readily distinguishable (Metcalfe 1960; Watson and Dallwitz 1992) . The depth of the intercostal zones and associated ribs is more pronounced in xerophytic species. Chrtek (1965) conducted the first detailed study on the histology of European Trisetum. He used the distribution of sclerenchyma strands or girders along the young leaf blades as a main taxonomical character in his subgeneric classification. Among the species of this section, all the vascular bundles are accompanied by more or less developed sclerenchyma girders and strands that attach to both the abaxial and adaxial sides of the leaf blade. Those species from strongly xeric habitats have well-developed sclerenchyma strands, specifically on the abaxial side where the ribs are less developed. Thus, T. velutinum, T. rigidum, and T. argenteum, all from more xerophytic habitats, have wider strands of sclerenchyma, whereas T. macrotrichum, T. distichophyllum and T. buschianum have thinner strands. This layer is discontinuous and narrows at the adaxial surface, and it is often interrupted at the furrows.
Ligules-The shape and size of ligules are variable, with those of basal leaves being shorter than those of top culm leaves. The ligule measurements used in this study were taken from the top culm leaf blades. Trisetum rigidum has the longest ligules (3.4(-4 .2) mm), while T. argenteum has the shortest (0.3-0.5(-0.7) mm) (Fig. 1C) . The ligules are membranous, with a truncate, laciniate to slightly laciniate, sometimes denticulate apex, glabrous or almost glabrous, with some hairs in most of the species (mostly pubescent in T. argenteum, T. distichophyllum, and T. velutinum).
Inflorescences-Inflorescences are paniculate, from lax to dense in T. tamonanteae, oblong to elliptic or lanceolate in outline, and sometimes ovate in T. distichophyllum and T. buschianum subsp. transcaucasicum. Trisetum rigidum and T. macrotrichum have the longest basal branches and panicles. Trisetum sect. Acrospelion has a glabrous to slightly pubescent rachis, whereas T. tamonanteae has a pubescent rachis with hairs up to 0.6 mm long.
Vegetative propagation has been observed in some specimens of Trisetum rigidum and T. velutinum for the first time (Fig. 8) ; up until these observations, T. tamonanteae was the first species in the genus Trisetum in which this type of propagation was observed (Marrero Rodríguez and Scholz 2013).
Spikelets-The size of the spikelets of Trisetum sect. Acrospelion varies according to the lemma length, being slightly longer, compared to the rest of species, in T. rigidum, and slightly shorter in T. argenteum and T. tamonanteae. For convenience, the awn is not included in the length of the spikelet. The variation in the number of florets, usually 2-3 per spikelet, is significant. Trisetum macrotrichum and T. tamonanteae have up to 4 and 5 florets per spikelet respectively.
Rachilla segments are always pubescent, with long white hairs between the first and second floret in most of the species, whereas they are shorter in T. tamonanteae, T. velutinum, and T. argenteum, with hairs that are 0.1-0.3(-0.7 ) mm long, (0.3-) 0.7-1.6(-2.4 ) mm long, and (1-) 1.7-2.5(-3.4 ) mm long, respectively (Fig. 1E) . The length of these hairs can be useful as a diagnostic character.
Glumes-Glumes are always unequal in Trisetum argenteum, T. macrotrichum, and T. rigidum, and sometimes subequal in T. buschianum, T. distichophyllum, T. tamonanteae, and T. velutinum. Lower and upper glumes are acute to long acuminate, and glabrous, with some short hairs from the middle part to the top of the main nerve and along the margins. The lower glume is always shorter than the upper one, and usually has a main nerve reaching the tip, sometimes having one or two very short lateral nerves, extending at most to the middle part of the glume (Fig. 1D) . The upper glume always has three nerves, the central one reaching the tip like the lower glume, with the lateral ones more notable and only extending to the upper half.
Lemma-The lemma of the species of Trisetum sect. Acrospelion, as well as that of the rest of the genus, is characterized by having a dorsal awn and a bifid apex with two apical teeth normally ending in two aristules separated by a more or less deep sinus. Aristules are the main lateral nerves protruding BARBERÁ ET AL.: REVISION OF TRISETUM SECTION ACROSPELION 3 2017] through each tooth apex (Nicora 1978; Koch 1979; Finot et al. 2006) . Apical teeth and aristules are variable characters at the species level. The length of the lemma, without taking the awn into account, is a good diagnostic character, being shorter in T. tamonanteae and T. argenteum ((2.6-) 3-4.3(-5.4 ) mm and (4-)4.4- 5.2(-6.5 ) mm long, respectively) and longer in T. rigidum subsp. rigidum and T. rigidum subsp. teberdense ((5.3-)6.4-7.7(-9.3) and (6.7-)7-8.5 mm long, respectively). 
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The lemma is laterally compressed, from narrowly or broadly lanceolate to elliptic or oblong, with a glabrous to scabridulous or strigulous surface, having slightly longer hairs on the upper part.
Callus-The callus has an oblong to elliptic shape, sometimes rounded, always with hairs in the species of this section. The length of the callus indumentum is an important taxonomic character, being longer in T. distichophyllum and T. macrotrichum ((1.5-)2.2- 3.7(-4.5) and (2.6-)2.8-3.8 mm long, respectively) and shorter in T. tamonanteae (0.1-0.3 mm long), T. velutinum (0.25-0.5(-0.7 ) mm long) and T. rigidum subsp. rigidum and T. rigidum subsp. teberdense ((0.3-) 0.6-0.9(-1.4 ) and 0.7-0.8(-1) mm long, respectively) (Fig. 1F) .
Palea-The palea is enclosed by the margins of the lemma, opening only during anthesis. The palea is a hyaline structure, with two keels extruding into two fine teeth, with very short hairs, also present along the outer edges. The length of both the palea and the lemma is unequal to subequal, being slightly less similar in T. tamonanteae and T. rigidum (ratio palea length/lemma length (0.56-) 0.63-0.74 and (0.54-) 0.66-0.81(-0.87 ), respectively).
Lodicules-The two lodicules flank the dorsal sides of the ovary or caryopsis, having a more or less oblanceolate shape. The apex is irregular to regularly lobulate (2-4-lobate) or denticulate, and glabrous, rarely with scattered hairs in T. velutinum.
Awn-The most important taxonomic character of the awn is length and the point of insertion on the lemma. The awn shape depends upon the maturity of the specimen, but in general, it is more or less geniculate and twisted near the base, although almost straight in T. tamonanteae. This species has the shortest awn ((2.8-)3.4-5.1(-6.1) mm), but the length does not differ greatly in the rest of the species of the section. In T. tamonanteae, T. velutinum, and T. argenteum, the point of insertion is closer to the base of the lemma, compared to the rest of the species. Trisetum rigidum is the species with the most apical awn (Fig. 1G) .
Stamens-The length of the anthers is fairly constant at the species level. Trisetum tamonanteae is the species with the smallest anthers (0.8-1.6(-1.8 ) mm long) (Fig. 1H) .
Ovary and caryopsis-The ovary and caryopsis are very similar in all species, being glabrous, sometimes slightly puberulous on the apex in T. rigidum. The mature caryopsis is oblong in shape, narrowly elliptic in transverse section, not sulcate, with punctiform hilum. The endosperm is liquid.
Taxonomic Treatment
TRISETUM sect. ACROSPELION (Besser) Pfeiff., Nomencl. Bot. 1 (1) Herbs with or without loosely tufted habit (rarely densely tufted); young shoots with distichous disposition, 6 rigid; panicles from lax to slightly dense (rarely dense); glumes unequal to subequal; rachilla segments between first and second flower and callus usually with long hairs.
Key to the Species of TRISETUM Sect. ACROSPELION Herbs (14.8-)17. 8-27.2(-41.5 ) cm tall, loosely tufted, short rhizomatous, culms (0.3-) 0.4-0.6(-0.7 ) mm diam, glabrous; nodes 4-5(-7), concentrated in lower part of the culm, enclosed by the sheaths, sometimes the upper one exposed, glabrous. Basal leaf sheaths pubescent, sometimes with longer hairs on the upper margins up to 0.1 mm long, decaying into fibers, brownish to yellowish, sometimes greenish; basal leaf blades (1-) 1.6-3.4(-7.7 ) cm long 3 (1.2-) 1.6-2.2(-3.8) mm wide, markedly distichous, flat to slightly inrolled, sometimes conduplicate, from densely to slightly pubescent or scabridulous adaxially, slightly pubescent to glabrous abaxially, with hairs (0.05-) 0.1-0.3(-1.3 ) mm long, greyish to greenish; top culm leaf sheaths (3.3-)4.3-7(-10.8) cm long, shorter than the internodes, sometimes longer or almost equal, glabrous, without cilia on the margins, or rarely with cilia; top culm leaf blades (0.5-)1.2-2.6(-6) cm long 3 (0.4-)1.5-1.9(-2.5) mm wide, conduplicate to inrolled, sometimes flat, adaxially pubescent to densely pubescent, abaxially pubescent to slightly pubescent, rarely almost glabrous, with hairs 0.05-0.1(-0.3) mm long along the margins, greenish to greyish; inner collar region glabrous to slightly pubescent, usually with scattered hairs on the margins 0.05-0.2 (-1.5) mm long; ligules 0.5-1 mm long, laciniate to slightly laciniate, rarely slightly lobulated, from densely to slightly pubescent with hairs 0.05-0.2(-0.3) mm long on the abaxial surface and apex, sometimes glabrous. Basal node of the panicle glabrous. Panicles (2.8-)4- 6.3(-9.4 ) cm long 3 (1.2-) 1.6-2.5 (-4.3) cm wide, ovate to broadly lanceolate in outline, sometimes oblong-elliptic, lax, rarely dense, with most rachis internodes plainly visible; rachis glabrous to slightly puberulous (mostly on the upper part), with hairs 0.05-0.15 mm long; longest basal branches (0.5-) 0.6-1.8(-3. 2) cm long. Spikelets (5.5-) 7-8(-8.6 ) mm long 3 (2-)2.7-4.8(-7) mm wide, 2-3-flowered; pedicels (1.8-)2.7-4.2(-5) mm long, slightly pubescent with hairs 0.05-0.2 mm long, sometimes glabrous with scattered hairs distally. Glumes unequal to subequal (ratio lower glume length/upper glume length 5 (0.69-) 0.77-0.86(-1) ); lower glume (3.6-)5-6.4(-7) mm long 3 (0.8-)1.1-1.6(-2) mm wide, narrowly to broadly lanceolate, sometimes elliptic or oblong (ratio lower glume width/lower glume length 5 (0.15-) 0.22-0.26(-0.3) ), acuminate to long acuminate, sometimes acute, (1-)2-3-nerved, glabrous, sometimes with short hairs up to 0.1 mm long from the center to the upper part of the main nerve, purplish to greenish, with margins hyaline; upper glume (5.2-) 6.6-7.3(-8.1 Chromosome Number-2n 5 28, 56 (Beuret 1974; Lippert 2006) .
Phenology-Flowering from June to September. Distribution and Habitat-Trisetum distichophyllum occurs in the Alps, from west to east, reaching to the Albanian Alps between Montenegro and Albania; at 950-2,700 m elevation; around rocks and pebbles, mostly in calcareous soils, also in granites. Notes-Jonsell (1980), who probably followed Paunero (1950) , cited Trisetum distichophyllum from the eastern Pyrenees. Unfortunately, this record corresponds to material collected by Rivas Mateos, the labelling of which is questioned by many authors (i.e. Rothmaler 1935 , Benedí and Sáez 1996 , Bolòs and Vigo 2001 . After the study of the herbarium material of this species, we found that the westernmost populations of T. distichophyllum are found in the French Alps. Jávorka (1919) described a new species from the mountains of northern Albania, T. albanicum Jávorka, separating it from T. distichophyllum because of its flat, less rigid, and green leaves with less marked nerves, less puberulous surfaces, and margins always with hairy to ciliate, more contracted panicles, and shorter callus hairs. Later, Hayek (1932) combined it as a subspecies of T. distichophyllum and Rohlena (1942) published a new record of the subspecies from eastern Montenegro. We consider this subspecies a synonym of T. distichophyllum, not finding significant differences from the rest of the material to justify separation. The specimens studied from the Balkans have greyish to greenish leaves, flat to conduplicate basal and top leaf blades, and variable indumentum. Comparing the shape of the panicles, we have observed that it is quite variable in the specimens from Albania and the Alps, while the length of the callus indumentum in the Alps specimens is similar to that in the Albanian ones ((1.5-)2.2-3.7(-4.5) mm and 2.5-3 mm length, respectively). Beauverd (1934) described a new subspecies from the French Alps, T. distichophyllum subsp. delphinense Beauverd, characterized by its apically and irregularly torn-toothed ligules with ciliate margins, lower glumes with one or two lateral rudimentary nerves, and upper glumes with an acuminate or muticous apex. We consider this subspecies a synonym of T. distichophyllum. The material of the species we studied is highly variable, having ligules 0.5-1 mm long, with a laciniate to slightly laciniate apex, rarely slightly lobulated, lower glumes with a variable number of nerves, and upper glumes BARBERÁ ET AL.: REVISION OF TRISETUM SECTION ACROSPELION 9 2017] with an acuminate to long acuminate apex, sometimes acute. Beauverd also differentiated this subspecies by the inrolled or conduplicate leaves, contrasting it with T. argenteum, but these characters are also present in T. distichophyllum. Herbs (14.7-)23. 3-35.4(-36.6 ) cm tall, short rhizomatous, loosely tufted, culms (0.2-)0.3-0.5 mm diam, glabrous; nodes (3-)4-5(-6), concentrated in lower part of the culm, glabrous. Basal leaf sheaths puberulous, with hairs up to 0.2 mm long, decaying into fibers, brownish to yellowish, sometimes greenish; basal leaf blades (1.2-)2.4- 3.8(-6.7 ) cm long 3 (0.9-)1.2-1.5(-1.7) mm wide, flat to inrolled, pubescent to slightly puberulous adaxially and abaxially, sometimes glabrous, with hairs (0.05-)0.1(-0.8) mm long, greyish to greenish, sometimes yellowish to brownish; top culm leaf sheaths (4-) 6-8.7(-9) cm long, shorter than the internodes, sometimes longer or almost equal, glabrous, without cilia, or sometimes with; top culm leaf blades (1.7-)2.2-3.5(-6) cm long 3 0.9-1.5 (-1.8) mm wide, flat to conduplicate, rarely parallel to the culm, glabrous to pubescent adaxially, puberulous to slightly puberulous abaxially, sometimes with short hairs on the margins up to 0.1 mm long, greenish to greyish; inner collar region glabrous, with scattered hairs or slightly puberulous on the margins, with hairs (0.05-)0.2-0.8(-1) mm long; ligules 0.3-0.5(-0.7 ) mm long, pubescent, rarely glabrous or with some scattered hairs on the surface, apex laciniate with hairs up to 0.15 mm long. Basal node of the panicle glabrous. Panicles (3.7-) 5.4-7(-7.6 ) cm long 3 (0.9-) 1.2-2.3(-3. 2) cm wide, oblong to elliptic in outline, sometimes narrowly elliptic to lanceolate, lax; rachis glabrous, rarely slightly puberulous or pubescent, with hairs up to 0.08 mm long; longest basal branches (0.4-)0.8-1.3(-2.2) cm. Spikelets (4.8-) 5.6-6.5(-8) mm long 3 (1.4-)2-4(-5.7) mm wide, (1-)2-3-flowered; pedicels (2.2-)3.2-4.2(-5.4) mm, glabrous to slightly pubescent, with hairs up to 0.1 mm long. Glumes unequal (ratio lower glume length/upper glume length 5 (0.59-) 0.65-0.78(-0.87) ); lower glume (2.7-) 3.5-4.3 (-5.7 ) mm long 3 0.5-0.8(-1.4) mm wide, narrowly to broadly lanceolate, sometimes narrowly elliptic or linear (ratio lower glume width/lower glume length 5 (0.14-) 0.16-0.21(-0.25 ), acuminate, sometimes acute, 1-nerved, glabrous, sometimes with short hairs up to 0.1 mm long from the center to the upper part of the nerve, greenish to yellowish, sometimes surrounded by purple on the laterals and upper part; upper glume (4.6-) 5-6(-7. 3) mm long 3 (1.2-)1.4-1.6(-2) mm wide, narrowly elliptic or elliptic to narrowly lanceolate or oblong, rarely oblanceolate (ratio upper glume width/upper glume length 5 (0.22-) 0.24-0.3) , acuminate to long acuminate, rarely acute, 3-nerved, glabrous, with short hairs up to 0.08 mm long from the middle to the upper part of the central nerve, greenish to yellowish on the central part, usually surrounded by purple; rachilla segment between first and second floret (0.6-) 1.1-1.3(-1.4 ) mm long, with hairs (1-) 1.7-2.5(-3.4 ) mm long; rachilla segments to sterile floret 1.3-1.7 (-2) Notes-Trisetum argenteum is separated from T. distichophyllum because of its more slender habit, narrower and more slender leaves (basal leaf blades (0.9-)1.2-1.5(-1.7) mm wide), larger panicles, always 1-veined lower glume, and shorter callus hairs ((0.7-) 1.4-1.8(-2.6 ) mm long). In the studied material, some intermediate specimens were found, mostly in the Central and Eastern Alps. The panicle shape and the number of nerves in the lower glume are highly variable, with T. distichophyllum having 1-3 nerves, a character that could be related to the size of the glume. In his work on the cytology and distribution of T. distichophyllum and T. argenteum, Beuret (1974) separated tetraploid (mostly in the Western Alps), octoploid (Eastern Alps), and hexaploid (dispersed in both the Western and Eastern Alps) races of T. distichophyllum. Trisetum argenteum was always tetraploid. Comparing this cytological information with the morphology of the plants, Beuret concluded that these three races are very closely related. According to his hypothesis, the tetraploid populations were separated because of the glaciations, and are real vicariants. However, our morphological data do not support the taxonomic separation of these entities. Herbs (33-)38.5-67(-77) cm tall, not tufted, stoloniferous rhizomes, culms 0.6-1.1 mm diam, glabrous, sometimes slightly puberulous at the top, with hairs up to 0.1 mm long; nodes 4-6(-7), separated along the culm, enclosed by the sheaths, sometimes the upper ones not enclosed, glabrous or puberulous. Basal leaf sheaths densely pubescent, with hairs 0.9-1.6 mm long, decaying into fibers, brownish, sometimes yellowish; basal leaf blades (3-) 3.8-5.7(-6.5 ) cm long 3 (2.4-)2. 6-5.4(-5.6 ) mm wide, flat, sometimes inrolled, pubescent to slightly pubescent or with scattered hairs abaxially, densely pubescent adaxially, margins with hairs (0.1-)0.5-1.1(-1.4) mm long, brownish to greenish; top culm leaf sheaths (9.3-)9.7-17.5(-18) cm long, slightly longer than the internodes, sometimes shorter, glabrous, rarely scabridulous, with cilia along the margins; top culm leaf blades (5.3-) 5.4-7.8(-11.3 ) cm long 3 (4.4-)5-7.2(-10) mm wide, flat, rarely conduplicate, glabrous to slightly pubescent abaxially and adaxially, with hairs on the margins (0.1-)1-1.6(1.8) mm long, greenish; inner collar region with the same indumentum as the leaf blade or sheath, with hairs 0.05-1.2(-1.7) mm long; ligules 1-1.3(-1.5) mm long, slightly laciniate, rarely slightly dentate, glabrous to pubescent, with hairs 0.1-0.3 mm long. Basal node of the panicle glabrous, rarely scabridulous, with hairs 0.2 mm long. Panicles (9)9.2-12.2(-15) cm long 3 (2-)2. 5-5.5(-6) cm wide, oblong to elliptic in outline, rarely narrowly oblong to narrowly elliptic; rachis scabridulous to pubescent, with hairs up to 0.15 mm long; longest basal branches (1.3-) Notes-Chrtek (1965) already included Trisetum macrotrichum in sect. Rigida, together with T. rigidum. Apart from the anatomical characters, these species share 6 short ligules, longer rachilla hairs, and young culms with distichous leaves. 
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Trisetum macrotrichum is easily differentiated because of the notable width of basal leaf blades ((2.4-)2. 6-5.4(-5.6 ) mm wide) and flat top culm leaf blades ((4.4-)5.1-7.2(-10) mm wide) with ciliate margins, with the internodes evenly distributed along the culm, and callus indumentum length ((2.6-)2. 8-3.8 
mm long).
Trisetum macrotrichum has been misidentified as Avena carpatica auct., non Host (1809) and T. distichophyllum auct., non (Vill.) P. Beauv. (1812) . Sãvulescu (1972) noticed that T. distichophyllum has been cited from Romanian Carpathians in floristic literature and stated that both T. macrotrichum and T. distichophyllum are vicariant taxa and easily confused. Apart from the different size of the plants, both species are easy to differentiate using the aforementioned characters. Herbs (18.5-)37-57(-76.3) cm tall, not to loosely tufted, short rhizomatous or with stoloniferous rhizomes, culms 0.4-0.9(-1.2) mm diam, glabrous; nodes (4-)5-7(-12), internodes, sometimes concentrated in lower part, not enclosed by the sheaths, puberulous with hairs 0.3-0.6 mm long, or sometimes glabrous. Basal leaf sheaths densely pubescent, rarely glabrous, with hairs (0.1-)0.3-0.7(-1.5) mm long, becoming fibrous in age, brownish to yellowish; basal leaf blades (0.8-)2. 8-5.5(-8.6 ) cm long 3 (-1.2)2-3.5(-7.6) mm wide, rigid or not, flat, sometimes slightly inrolled, from glabrous to pubescent abaxially and adaxially, with hairs (0.05-)0.2-0.6(-1) mm long along the margins, greenish to greyish; top culm leaf sheaths (5.3-)10-13.4(-17) cm long, shorter than the internodes, rarely longer, glabrous, without cilia on the margins; top culm leaf blades (1-)2. 5-5(-10.7 ) cm long 3 (1-) 1.8-3.3(-6.4 8-)2.8-5.2(-7) cm long 3 (1.2-)2-3(-5.8) mm wide, rigid, glabrous abaxially and adaxially, sometimes slightly pubescent, margins with hairs 0.05-0.6(-1) mm long; top culm leaf sheaths (5.3-)9-13(-17) cm long, shorter than the internodes, sometimes slightly longer; top culm leaf blades (1-)2. 5-4.6 (-10.7 ) cm long 3 (1-) 1.8-3(-5.6 ) mm wide, divergent, rarely erect, not reaching into the panicle, glabrous abaxially and adaxially, usually with hairs up to 0.4 mm long on the margins; inner collar region glabrous, rarely with few hairs on the margins 0.1-0.8 mm long; ligules (1.8-)2. 3-3.4(-4. 2) mm long. Panicles (5.8-) 8.1-13.9(-16) Herbs (47-)50-67(-72) cm tall. Basal leaf sheaths densely pubescent, with hairs up to 1.5 mm long; basal leaf blades (5-) 7.5-8 (-8.6 ) cm long 3 (3.2-) 3.7-5(-7.6 ) mm wide, not rigid, from glabrous to pubescent abaxially and adaxially, margins with hairs 0.4-1 mm long; top culm leaf sheaths 11-15 cm long, shorter than the internodes; top culm leaf blades (3.7-) 6.3-6.7 cm long 3 (2.6-) 3.3-5.7(-6.4 Chromosome Number-Unknown. Phenology-Flowering and fruiting from June to August. Distribution and Habitat-Endemic to the Western Caucasus, from Eastern Turkey to Northern-Eastern Iran; at 1,280-2,000 m elevation; in acidic rocks, under middle mountain forest canopy. Notes-Trisetum rigidum is the most polymorphic taxon of the section and displays great morphological variation throughout its distribution area. The size, as well as the degree of indumentum of the leaf blades and leaf sheaths of this species, is a quite variable character.
Boissier (1846) named some small specimens from southwest Iran as Avena daenesis. Chrtek (1968) described an infraspecific taxon from the Demavand Mountains from northern Iran and named it T. rigidum subsp. demavandense Chrtek; it was separated from T. rigidum s. s. for its smaller size ( (8)10-20(-38) cm tall), congested panicles, and larger paleas ((5-)6-7.5 mm long). However, the studied specimens of T. rigidum are extremely variable in size (15.5-60 cm tall), as previously noted, and the paleas ((4-)4. 5-6(-6.6 ) mm long) do not differ significantly from those of T. rigidum subsp. demavandense. In specimens from the Elburz area and Demavand Mountains, size variability also occurs, including the type material of T. rigidum subsp. demavandense (T. rigidum f. minor in sched.). The easternmost specimens of T. rigidum studied are those collected by Haradjian from the Akher-Dagh Mountains (Haradjian s. n. (B-100526547) and Haradjian 1619 (S)), which are very similar to those from the Demavand Mountains. As previously noted, the size has proved to be a variable character throughout the whole range of the species and has no taxonomic value. For this reason, the smaller specimens have been considered as synonyms of T. rigidum. Chrtek (1968) described Trisetum persicum Chrtek from Luristan, in Southwestern Iran. The main characters used to separate this species are stronger panicles and short rachilla indumentum relative to lemma length. Trisetum persicum has lemmas that are 8.7 mm long and rachilla hairs that are 3.4-3.7 mm long, while T. rigidum has lemmas that are (5.3-) 6.4-8.2(-9. 3) mm long and rachilla hairs that are (3.2-)4-4.7 (-5.7) mm long. It is important to note the morphological distinctiveness of the specimen collected by Archibald 2984 (K) in Eastern Iran (the Bakhtiari region) with regard to the type of T. persicum, which has straight and pubescent leaf blades with hairy margins and spikelets that are 8 mm long. Although these characters are distinctive, they fall well within their variation range in the species, and therefore we consider T. persicum to be a synonym of T. rigidum.
Trisetum rigidum var. teberdense Litv. has taller culms, wider leaves with hairs along the margins, and larger spikelets than T. rigidum subsp. rigidum. Kharadze (1938) combined it at the specific level, and after Tzvelev (1971) , it has been considered a subspecies. Trisetum rigidum subsp. teberdense specimens have top leaf blades that are (2.6-) 3.3-5.7(-6.4 ) mm wide and pilose along the margins, whereas the studied specimens of T. rigidum subsp. rigidum have top leaf blades that are (1-) 1.8-3(-5.6 ) mm wide, abaxially and adaxially glabrous, and sometimes slightly pubescent, with short hairs along the margins. Because of that, we also consider it a subspecies of T. rigidum. Moreover, those specimens considered T. teberdense present similarities in the disposition of the leaves (parallel to the culm) with T. buschianum subsp. buschianum, which are more or less pubescent and with hairy margins; the rest of the characters of the panicle and, more precisely, those of the rest of the spikelets (ratio lower glume/upper glume, callus indumentum, etc.) are the same as in T. rigidum.
Owing to the polymorphism of this species, Kharadze (1938) described a new variety, T. teberdense var. brevifolium, here included as synonym of Trisetum rigidum subsp. rigidum. We have only been able to check photos of two of the syntypes. Kharadze's illustration (1938) shows similar traits in the glumes and callus hairs for both taxa. The habit does not differ significantly from specimens of T. buschianum subsp. transcaucasicum, with short top leaf blades, and ovate to ellipticoblong and purplish panicles, but with almost glabrous leaves, and hairs only along the margin as in T. rigidum subsp. teberdense. Further, more detailed studies are needed to verify the taxonomic value of this variety.
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The tendency of this species to vegetative propagation (f. vivipara in sched.), with the transformation of floral bracts into true leaves, is noticeable in the specimens collected by Alexeenko 5623 (LE) (Fig. 8) . 5 . TRISETUM BUSCHIANUM Seredin, Bot. Mat. (Leningrad) Herbs (10.6-) 17.2-28.7(-35 ) cm tall, not or loosely tufted, short rhizomatous or with stoloniferous rhizomes, culms (0.4-) 0.6-0.8(-1.2) mm diam, glabrous; nodes (3-)4-6(-8) , separated along the culm or concentrated in lower part, enclosed or not by the sheaths, glabrous. Basal leaf sheaths pubescent to densely pubescent, rarely glabrous, with hairs 0.3-0.7(-1) mm long, yellowish to brownish, sometimes greenish; basal leaf blades (1-)2. 5-3.5(-4.7) cm long 3 (1.9-)2. 3-3.2(-5. 2) mm wide, flat, sometimes convolute or inrolled, pubescent to densely pubescent abaxially and adaxially, margins with hairs 0.1-0.8(-1.5 ) mm long, greenish to greyish; top culm leaf sheaths (3-)4.6-7.6(-10 ) cm long, shorter or longer than the internodes, glabrous, very rarely with hairs on the upper part, without cilia; top culm leaf blades (1.3-) 1.8-5.7(-8) cm long 3 (1.8-)2. 5-3.4(-5. 2) mm wide, flat, sometimes conduplicate, parallel or perpendicular to the culm, glabrous to slightly pubescent adaxially and abaxially, margins with hairs (0.05-)0.1-1(-1.3) mm long, greenish to greyish; inner collar region glabrous, margins with hairs (0.6-)0.9- 1.3(-1.8 ) mm long; ligules (1.2-)1.5-2.1(-3) mm long, laciniate, rarely denticulate, glabrous, sometimes puberulous on the apex, rarely on the surface, with hairs 0.2-0.4(-1.2) mm long. Basal node of the panicle glabrous. Panicles (3.4-)4-7(-8.6 ) cm long 3 (1.3-) 1.7-2.5(-3.4 ) cm wide, elliptic to oblong or ovate in outline, rarely lanceolate, lax to slightly dense; rachis glabrous to slightly pubescent, with hairs up to 0.1 mm long; longest basal branches (0.5-) 0.8-1.3(-2.6 ) cm. Spikelets (5.5-) 6.8-7.5(-8.5 ) mm long 3 (1.7-)2.7-4.3(-5) mm wide, 2-3-flowered; pedicels (1.5-)2-2.8(-4.7) mm long, glabrous to slightly pubescent, with hairs up to 0.1 mm long. Glumes unequal to subequal (ratio lower glume length/upper glume length 5 (0.69-) 0.72-0.86(-0.94) ); lower glume (4-)4. 7-5.5(-6. 2) mm long 3 (0.8-)1-1.4(-1.8) mm wide, narrowly elliptic to narrowly lanceolate (ratio lower glume width/lower glume length 5 (0.15-) 0.21-0.29(-0.31 )), acuminate, sometimes acute or long acuminate, 1-2(-3)-nerved, glabrous, usually with hairs 0.05(-0. 2) mm long on the upper part and margins, greenish to purplish; upper glume (5.2-) 5.8-6.7(-7.1 ) mm long 3 (1.4-) 1.8-2(-2. 2) mm wide, narrowly elliptic to oblong, rarely lanceolate (ratio upper glume width/upper glume length 5 (0.21-) 0.26-0.32(-0.38) ), acuminate, sometimes long acuminate or acute, 3-nerved, glabrous, with very short hairs up to 0.05(-0. 2) mm long from the middle to the upper part of the central nerve and upper part of the margins, greenish to purplish; rachilla segments between first and second floret 1- 1.3(-1.6 ) mm long, with hairs (2.3-)3-3.6(-4.2) mm long; rachilla segments to sterile floret (0.6-) 1.4-1.8(-2.3 ) mm long, with hairs (1.3-) 1.7-2.3 (-2.7) mm long. Lemmas (4.7-) 5.6-6.1(-6.5 ) mm long 3 (0.8-)1-1.4(-1.8) mm wide, elliptic to oblong or broadly lanceolate, sometimes narrowly elliptic or narrowly lanceolate (ratio lemma width/lemma length 5 (0.18-) 0.23-0.28(-0.33 )), scabridulous, sometimes glabrous, with hairs up to 0.1(-0. 3) mm long on the apex and margins, greenish, sometimes yellowish, surrounded by purple; apical teeth (0.1-) 0.3-0.5(-0.9 ) mm long, with aristules (0.1-) 0.4-0.6 (-1) mm long; awn (5-) 5.6-6.8(-7.8 ) mm long, inserted (2-)2. 5-3.1(-3.3) mm from the base (ratio awn insertion from the base length/lemma length 5 (0.36-) 0.43-0.51(-0.53 (0.7-) 0.78-0.91(-0.94) ), elliptic, sometimes slightly oblanceolate, rarely narrowly elliptic or oblong, with hairs on the upper part of the outer edges; keels with short hairs from the middle to the upper part, ending in teeth 0.6-0.8(-1) Herbs (17-) 23.7-30.7(-35) cm tall, culm diam 0.6-0.9(-1. 2) mm; nodes 4-7, separated along the culm, mostly not enclosed by the sheaths. Basal leaf sheaths pubescent to densely pubescent, with hairs 0.4-08(-1) mm long; basal leaf blades (1.3-)2.7-3.4(-4.7) cm long 3 2.3-3.3(-4.7) mm wide, flat, sometimes convolute when dried, pubescent to densely pubescent adaxially and abaxially, margins with hairs 0.6-1(-1.5) mm long; top culm leaf sheaths (6-)6.7-9(-10) cm long, shorter than the internodes; top culm leaf blades (1.8-)2. 5-5.7(-8) cm long 3 (2.5-)3-4.1(-5.2) mm wide, parallel to the culm, sometimes enclosing it or reaching to the panicle, glabrous to slightly pubescent adaxially and abaxially, with hairs (0.3-)0.7-1.1(-1.3) mm long, also on the margins; ligules (1.4-)1.6-2.1(-2.7) mm long, laciniate, rarely denticulate, glabrous, puberulous on the apex and rarely on the surface with hairs 0.2-0.6(-1.2) mm long. Panicles (4.2-) 5.2-7.4(-8.6 ) cm long 3 1.3-2.6(-3.4 ) cm wide, oblong to elliptic in outline, slightly dense; longest basal branches (0.6-) 0.7-1.3(-1.7) cm. Lower glume acuminate, sometimes acute, 1(2-3)-nerved, greenish surrounded by purplish on the laterals; upper glume acuminate, sometimes acute, greenish surrounded by purplish. Lemma apical teeth (0.3-) 0.4-0.6(-0.9 ) mm long, with aristules (0.1-)0.3-0.6(-0.7) mm long; awn 5-6(-7. 2) mm long, slightly or not recurved and more or less geniculate near the base, rarely straight; callus with hairs (0.5-) 1-1.8(-2) mm long. Lodicules with apex bilobate. Anthers (2-) 2.3-2.7 mm long. Figure 9 .
Chromosome Number-Unknown. Phenology-Flowering and fruiting from June to September. Distribution and Habitat-Endemic to West and Central Caucasus; at 1,980-2,900 m elevation; on stony slopes and moraines. 3-3(-3.4 ) cm long 3 (1.9-)2.1-2.9(-3.8) mm wide, flat, sometimes inrolled when dried, pubescent to densely pubescent abaxially and adaxially, margins with hairs (0.1-)0.2-0.6(-0.7) mm long, greyish to greenish; top culm leaf sheaths (3-) 3.6-6.2(-7. 3) cm long, longer than the internodes, sometimes shorter; top culm leafblades (1.3)1.5-2.1(2.6) cm long 3 (-1.9)2.1-2.7(-3.4) mm wide, sometimes conduplicate, perpendicular or parallel to the culm, glabrous to slightly pubescent abaxially and adaxially, margins with hairs (0.05-)0.1-0.6(-1.3) mm long; ligules (1.2-)1.7-2(-3) mm long, laciniate, glabrous, rarely with few hairs up to 0.3 mm on the apex. Panicle (3.4-) 3.6-4.6(-7.1 ) cm long 3 (1.6-)1.8-2.5 cm wide, ovate to elliptic in outline, rarely lanceolate, lax to slightly dense; longest basal branches (0.5-)0.8-1.2(-2.6) cm. Lower glume acuminate, sometimes long acuminate or acute, 1(2)-nerved, dark purple to purplish, rarely greenish, laterals and upper part hyaline or yellowish; upper glume acuminate, sometimes long acuminate, rarely acute, greenish or purplish on the central part, laterals hyaline or yellowish. Lemma apical teeth (0.1-)0.2-0.4(-0.5) mm long, with aristules (0.2-)0.5-0.8(-1) mm long; awn (5.4-)6-7.3 (-7.8 ) mm long, geniculate and twisted near the base; callus with hairs (1.2-)1.6-2.2(-2.3) mm long. Lodicules apex irregular or regular 2-4-lobed, sometimes with one of them lateral. Anthers (1.6-)2-2.3(-2.6) mm long. Figure 9 .
Chromosome Number-Unknown. Phenology-Flowering and fruiting from July to September. 
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Notes-Trisetum buschianum is close to T. rigidum, having smaller panicles, usually dark purple, with lower and upper glumes similar in length, longer callus hairs and smaller ligules. Trisetum rigidum also has longer hairs on the rachilla segments between the first and second floret than Trisetum buschianum ((3.2-)4-4.7(-5.7) and (2.3-)3-3.6(-4.2) mm long, respectively) and longer lemmas ((5.3-) 6.4-8.2(-9.3 ) and 5.6-6.2 mm long, respectively).
We have accepted the criterion of Mosulishvili (1991) , and recognize T. buschianum and T. transcaucasicum at the subspecific level. Tzvelev (1976) commented about the closeness of these species and hinted that perhaps they should be treated as a subspecies. According to Du Riezt (1930) , the subspecies of a species are commonly reciprocally intergrading, and their taxonomical delimitation is thus infinitely more arbitrary than that of the species; Stuessy et al. (2014) recognized geography as a fundamental component for recognition of infraspecific taxa. Trisetum buschianum subsp. buschianum lives in the central Caucasus, and T. buschianum subsp. transcaucasicum in the central and eastern parts. These two subspecies overlap only in the central part, where there are transitional taxa such as T. buschianum var. kasbeghi and T. transcaucasicum var. ciliatifolium. Trisetum buschianum subsp. transcaucasicum is smaller and has shorter top culm leaf blades than those of subsp. buschianum. The disposition of leaves is normally parallel to the culm and sometimes the leaves reach the panicle in subsp. buschianum, whereas the basal leaves are always perpendicular in subsp. transcaucasicum. Trisetum buschianum subsp. transcaucasicum has ovate to elliptic panicles, which are oblong to elliptic in subsp. buschianum.
Herbs (16-)25.5-51(-68) cm tall, not or loosely tufted, shortly rhizomatous or with stoloniferous rhizomes, culms (0.25-)0.4-0.8(-1) mm diam, glabrous, rarely slightly puberulous on the upper part, with hairs 0.1 mm long; nodes (4-) 6.5-10(-11) , more or less concentrated in lower part of the culm, enclosed by the sheaths except the upper ones, slightly puberulous or glabrous. Basal leaf sheaths densely pubescent, with hairs (0.3-)0.8-1.2(-1.5) mm long, greyish to greenish or yellowish to brownish; basal leaf blades (2.8-) 3.3-6.6(-7.4 ) cm long 3 (1.3-)2.3-4(-4.8) mm wide, flat to slightly inrolled when dried, densely pubescent abaxially and adaxially, usually longer adaxially, with hairs 0.1-1(-1.2) mm long, greyish to greenish; top culm leaf sheaths (4.8-)7.2-14(-17) cm long, shorter than the internodes, sometimes longer, glabrous to puberulous, with adpressed hairs, normally with cilia along the margins; top culm leaf blades (0.3-) 1.5-3.4 (-4) cm long 3 (1-)1.2-2(-2.2) mm wide, inrolled along the margins, sometimes parallel to the culm, densely pubescent abaxially, from glabrous to densely pubescent adaxially, with hairs up to 0.2 mm long, greenish to greyish; inner collar region glabrous or with the same indumentum as the leaf blade, sometimes with hairs 0.1(-0.2) mm long along the margins; ligules (0.5-)1.4-2(-2.5) mm long, laciniate to slightly laciniate, slightly pubescent to pubescent, usually densely on the apex, with hairs (0.05-)0.1-0.4(-0.6) mm long. Basal node of the panicle glabrous or very slightly puberulous, with hairs less than 0.1 mm long. Panicles (4-) 5.9-10.5(-15) cm long 3 (0.7-)1-2.6(-3.6) cm wide, narrowly elliptic to narrowly or broadly lanceolate in outline, sometimes linear, lax to slightly dense with most rachis internodes plainly visible; rachis glabrous to slightly pubescent, with hairs up to 0.1 mm long; longest basal branches (0.4-) 0.5-1.4(-3) cm. Spikelets (5-) 6.4-8.5 mm long 3 (1-)2-2.6(-3.2) mm wide, 2(3)-flowered; pedicels (1.7-)2. 3-4(-6.5 ) mm long, pubescent to slightly pubescent, rarely glabrous, with hairs up to 0.1 mm long. Glumes unequal to subequal (ratio lower glume length/upper glume length 5 (0.71-) 0.78-0.8(-0.85) ); lower glume (3.5-)4. 6-5.6(-6. 2) mm long 3 (0.7-)1-1.1(-1.4) mm wide, narrowly lanceolate, sometimes broadly lanceolate, rarely narrowly elliptic (ratio lower glume width/ lower glume length 5 (0.11-) 0.17-0.23(-0.29) ), acuminate, sometimes long acuminate, 1(3)-nerved, glabrous, with very short hairs on the midrib up to 0.08 mm long, sometimes on the upper part of the margins, greenish to yellowish on the central part, laterals and upper part hyaline; upper glume (4-) 5.7-7.2(-8) mm long 3 (1.4-) 1.6-1.7 (-2) mm wide, oblong to lanceolate or narrowly elliptic to narrowly lanceolate, rarely slightly oblanceolate or elliptic (ratio upper glume width/upper glume length 5 (0.2-) 0.25-0.28(-0.34 hairs (0.3-) 0.6-1(-1.5 ) mm long. Lemmas (4-) 5.4-6.6(-7.8 ) mm long 3 (0.7-)1-1.1(-1.4) mm wide, narrowly elliptic or elliptic to narrowly lanceolate, rarely oblong or slightly oblanceolate (ratio lemma width/lemma length 5 (0.14-) 0.19-0.27(-0.37) ), glabrous to strigulose, yellowish to greenish; apical teeth 0.2-0.4(-0.9 ) mm long, with aristules (0-) 0.3-0.8(-2.5 ) mm long; awn (5-) 6-7.6 (-9. 3) mm long, inserted (1.3-)2-2.6(-5) mm from the base (ratio awn insertion from the base length/lemma length 5 (0.25-) 0.34-0.43(-0.64 BARBERÁ ET AL.: REVISION OF TRISETUM SECTION ACROSPELION 25 2017] sometimes pubescent, with hairs up to 0.6 mm long; longest basal branches (0.3-)0.5-1.4 cm. Spikelets 4.5-5.8 mm long 3 2.7-4 mm wide, (2)3-5-flowered; pedicels (1-) 1.7-2.4(-3.7 ) mm long, pubescent, with hairs up to 0.3 mm long. Glumes unequal to subequal (ratio lower glume length/upper glume length 5 (0.75-) 0.77-0.88(-0.91) ); lower glume 3.2-4.5 mm long 3 0.7-0.8(-1) mm wide, narrowly lanceolate to narrowly elliptic (ratio lower glume width/lower glume length 5 0.18-0.22(-0.3) ), acute to acuminate, rarely long acuminate, 1(2)-nerved, glabrous, with some hairs on the main nerve up to 0.2 mm long, greenish on the central part, sometimes yellowish, rest hyaline; upper glume 4- 5.7(-6) Chromosome Number-Unknown. Phenology-Flowering from April to July. Distribution and Habitat-Endemic to Jandía massif, Fuerteventura (Canary Islands); at 700-800 m elevation; in volcanic rock fissures and cracks. Figure 12. Trisetum rigidum f. major Bornm., nom. nud., in sched. (BM-1134945!) .
Trisetum rigidum f. vivipara T. Alex., nom. nud., in sched. (LE!).
